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VENTILATED PLATEN/POLISHING PAD 
ASSEMBLY FOR CHEMCIAL MECHANICAL 

POLISHING AND METHOD OF USING 

FIELD OF THE INVENTION 

The present invention generally relates to a platen/ 
polishing pad assembly for chemical mechanical polishing 
and a method for using and more particularly, relates to a 
ventilated platen/polishing pad assembly for chemical 
mechanical polishing and a method for using such ventilated 
platen/polishing pad assembly for achieving more uniform 
polishing. 

BACKGROUND OF THE INVENTION 

Method and apparatus for polishing thin, ?at semicon 
ductor Wafers are Well-knoWn in the art. Such apparatus 
normally includes a polishing head Which carries a mem 
brane for engaging and forcing a semiconductor Wafer 
against a Wetted polishing surface, such as a polishing pad. 
Either the pad, or the polishing head rotates and oscillates 
the Wafer over the polishing surface. The polishing head is 
forced doWnWardly onto the polishing surface by a pressur 
iZed air system or, similar arrangement. The doWnWard force 
pressing the polishing head against the polishing surface can 
be adjusted as desired. The polishing head is typically 
mounted on an elongated pivoting carrier arm, Which can 
move the pressure head betWeen several operative positions. 
In one operative position, the carrier arm positions a Wafer 
mounted on the pressure head in contact With the polishing 
pad. In order to remove the Wafer from contact With the 
polishing surface, the carrier arm is ?rst pivoted upWardly to 
lift the pressure head and Wafer from the polishing surface. 
The carrier arm is then pivoted laterally to move the pressure 
head and Wafer carried by the pressure head to an auxiliary 
Wafer processing station. The auxiliary processing station 
may include, for example, a station for cleaning the Wafer 
and/or polishing head; a Wafer unload station; or, a Wafer 
load station. 

More recently, chemical-mechanical polishing (CMP) 
apparatus has been employed in combination With a pneu 
matically actuated polishing head. CMP apparatus is used 
primarily for polishing the front face or device side of a 
semiconductor Wafer during the fabrication of semiconduc 
tor devices on the Wafer. A Wafer is “planariZed” or 
smoothed one or more times during a fabrication process in 
order for the top surface of the Wafer to be as ?at as possible. 
AWafer is polished by being placed on a carrier and pressed 
face doWn onto a polishing pad covered With a slurry of 
colloidal silica or alumina in de-ioniZed Water. 

A schematic of a typical CMP apparatus is shoWn in 
FIGS. 1A and 1B. The apparatus 10 for chemical mechanical 
polishing consists of a rotating Wafer holder 14 that holds the 
Wafer 10, the appropriate slurry 24, and a polishing pad 12 
Which is normally mounted to a rotating table 26 by adhesive 
means. The polishing pad 12 is applied to the Wafer surface 
22 at a speci?c pressure. The chemical mechanical polishing 
method can be used to provide a planar surface on dielectric 
layers, on deep and shalloW trenches that are ?lled With 
polysilicon or oxide, and on various metal ?lms. CMP 
polishing results from a combination of chemical and 
mechanical effects. A possible mechanism for the CMP 
process involves the formation of a chemically altered layer 
at the surface of the material being polished. The layer is 
mechanically removed from the underlying bulk material. 
An altered layer is then regroWn on the surface While the 
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2 
process is repeated again. For instance, in metal polishing a 
metal oxide may be formed and removed repeatedly. 
A polishing pad is typically constructed in tWo layers 

overlying a platen With the resilient layer as the outer layer 
of the pad. The layers are typically made of polyurethane 
and may include a ?ller for controlling the dimensional 
stability of the layers. The polishing pad is usually several 
times the diameter of a Wafer and the Wafer is kept off-center 
on the pad to prevent polishing a non-planar surface onto the 
Wafer. The Wafer is also rotated to prevent polishing a taper 
into the Wafer. Although the axis of rotation of the Wafer and 
the axis of rotation of the pad are not collinear, the axes must 
be parallel. It is knoWn in the art that uniformity in Wafer 
polishing is a function of pressure, velocity and the concen 
tration of chemicals. Edge exclusion is caused, in part, by 
non-uniform pressure on a Wafer. 

Referring noW to FIG. 1C, Wherein an improved CMP 
head, sometimes referred to as a Titan® head Which differs 
from conventional CMP heads in tWo major respects is 
shoWn. First, the Titan® head employs a compliant Wafer 
carrier and second, it utiliZes a mechanical linkage (not 
shoWn) to constrain tilting of the head, thereby maintaining 
planarity relative to a polishing pad 12, Which in turn alloWs 
the head to achieve more uniform ?atness of the Wafer 
during polishing. The Wafer 10 has one entire face thereof 
engaged by a ?exible membrane 16, Which biases the 
opposite face of the Wafer 10 into face-to-face engagement 
With the polishing pad 12. The polishing head and/or pad 12 
are moved relative to each other, in a motion to effect 
polishing of the Wafer 10. The polishing head includes an 
outer retaining ring 14 surrounding the membrane 16, Which 
also engages the polishing pad 12 and functions to hold the 
head in a steady, desired position during the polishing 
process. As shoWn in FIG. 1C, both the retaining ring 14 and 
the membrane 16 are urged doWnWardly toWard the polish 
ing pad 12 by a linear force indicated by the numeral 18 
Which is effected through a pneumatic system. 

The mechanism for chemical mechanical polishing of 
metal is different and more complex than the polishing of 
silicon oxide. It is generally believed that during the CMP of 
metal, metal form an oxide layer on the surface Which is 
subsequently removed by the polishing pad by a mechanism 
similar to that for oxide polishing. For instance, a mecha 
nism that involves hydroxylation, bond formation With 
slurry and then, bond breaking from Wafer. After the metal 
oxide layer is removed from the metal surface, metal is 
etched by the chemicals in the slurry solution, While simul 
taneously the exposed metal forms a neW passivation layer 
through oxidation by the slurry solution. In practice, it is 
believed that three processes, ie the removal of metal 
oxide, the metal etching and the metal passivation occur 
simultaneously. A polishing slurry solution for use in metal 
CMP therefore contains three major components of ?ne 
slurry particles, a corrosion or etchant agent and an oxidant. 
The eventual planariZation of the metal surface is achieved 
by the rigidity and planarity of the polishing pad similar to 
a process of oxide polishing. 
When the metal being polished in the CMP process is 

copper, the polishing process becomes more complicated 
due to the characteristics of copper. Since copper is fre 
quently used in multi-level interconnect structures in semi 
conductor devices, ie in damascene or dual damascene 
structures, a CMP step for forming copper interconnects in 
the damascene structures With satisfactory polishing unifor 
mity becomes an important link in the entire fabrication 
process. The copper CMP process produces a fresh copper 
surface Which is susceptible to corrosion caused by a pho 
tolytic reaction. 
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It is therefore an object of the present invention to provide 
a ventilated platen/polishing pad assembly for use in chemi 
cal mechanical polishing of copper conductors on a semi 
conductor Wafer that does not have the drawbacks or short 
comings of the conventional polishing platen. 

It is another object of the present invention to provide a 
ventilated platen/polishing pad assembly for use in chemical 
mechanical polishing copper conductors on a semiconductor 
Wafer that does not have copper corrosion and polishing 
non-uniformity problems. 

It is a further object of the present invention to provide a 
ventilated platen/polishing pad assembly for use in chemical 
mechanical polishing copper conductors on a semiconductor 
Wafer for ?oWing an oXidiZing gas through the ventilated 
platen/polishing pad assembly such that the oXidiZing gas 
miXes With a slurry solution for polishing the copper surface. 

It is another further object of the present invention to 
provide a ventilated platen/polishing pad assembly for use in 
chemical mechanical polishing copper conductors on a 
semiconductor Wafer by ?oWing an oXidiZing gas into a 
slurry delivery conduit forming a slurry/oXidiZing gas miX 
ture for polishing the copper surface. 

It is still another object of the present invention to provide 
a ventilated platen/polishing pad assembly for use in chemi 
cal mechanical polishing copper conductors on a semicon 
ductor Wafer Wherein the platen is provided With a multi 
plicity of recessed surface grooves and apertures for ?oWing 
an oXidiZing gas therethrough. 

It is yet another object of the present invention to provide 
a chemical mechanical polishing apparatus Which incorpo 
rates the use of a ventilated platen/polishing pad assembly 
for miXing an oXidiZing gas With a polishing slurry to 
prevent fresh copper surfaces from corrosion by the acidic 
components in the slurry solution. 

It is still another further object of the present invention to 
provide a method for chemical mechanical polishing a 
semiconductor Wafer by ?oWing an oXidiZing gas through a 
ventilated platens/polishing pad assembly forming a slurry/ 
oXidiZing gas miXture for polishing a copper surface Without 
corrosion problems. 

It is yet another further object of the present invention to 
provide a method for chemical mechanical polishing copper 
conductors on a semiconductor Wafer by ?oWing an oXidiZ 
ing gas into a slurry delivery conduit forming a slurry/ 
oXidiZing gas miXture for use in the polishing process. 

SUMMARY OF THE INVENTION 

In accordance With the present invention, a ventilated 
platen/polishing pad assembly for chemical mechanical pol 
ishing copper conductors on a semiconductor Wafer and a 
method for using such assembly are disclosed. 

In a preferred embodiment, a ventilated platen/polishing 
pad assembly for chemical mechanical polishing copper 
conductors on a semiconductor Wafer is provided Which 
includes a platen of circular shape that is made of a rigid 
material having a ?rst thickness, a top surface and a bottom 
surface; a ?rst plurality of apertures through the ?rst thick 
ness Which provides ?uid communication betWeen a gas 
inlet provided on the bottom surface and a ?rst plurality of 
openings provided in a top surface of the platen; and a 
polishing pad that has a second multiplicity of apertures 
therethrough for providing ?uid communication betWeen a 
second multiplicity of openings in a top surface of the 
polishing pad and the ?rst plurality of openings in the top 
surface of the platen When the polishing pad is assembled to 
the top surface of the platen. 
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In the ventilated platen/polishing pad assembly for chemi 

cal mechanical polishing copper conductors, the top surface 
of the platen further includes a multiplicity of recessed 
grooves to facilitate the How of a gas from the gas inlet to 
the second multiplicity of openings in the top surface of the 
polishing pad. Each of the multiplicity of recessed grooves 
is in ?uid communication With at least one of the second 
multiplicity of apertures in the polishing pad. The polishing 
pad further includes at least tWo layers of pads formed of at 
least tWo different materials situated in the thickness direc 
tion of the pad. The at least tWo different materials have 
different hardness. The at least tWo layer of pads include a 
bottom layer for bonding to the platen Which has a ?rst 
hardness and a top layer eXposed Which has a second 
hardness, the second hardness is smaller than the ?rst 
hardness, The polishing pad may be assembled to the platen 
by adhesive means, or by a pressure-sensitive adhesive. 

The present invention is further directed to a chemical 
mechanical polishing apparatus Which includes a ventilated 
platen/polishing pad assembly mounted on a rotatable shaft, 
the assembly includes a platen of circular shape that is made 
of a rigid material With a ?rst thickness, a top surface and a 
bottom surface; a ?rst multiplicity of apertures through the 
?rst thickness providing ?uid communication betWeen a gas 
inlet provided on the bottom surface and the ?rst multiplicity 
of openings provided in the top surface of the platen; and a 
polishing pad that has a second multiplicity of apertures 
therethrough for providing ?uid communication betWeen a 
second multiplicity of openings in a top surface of the 
polishing pad and the ?rst multiplicity of openings in the top 
surface of the platen When the polishing pad is assembled to 
the top surface of the platen; a Wafer holder for holding a 
Wafer and contacting an active surface of the Wafer With the 
top surface of the polishing pad; motor means for rotating 
the ventilated platen/polishing pad assembly and the Wafer 
holder in opposite directions; a dispenser means for dispens 
ing a slurry solution onto the top surface of the polishing 
pad; and an enclosure for enclosing the ventilated platen/ 
polishing pad assembly, the Wafer holder, the motor means 
and the dispensing means. 

In the chemical mechanical polishing apparatus, the top 
surface of the platen further includes a multiplicity of 
recessed grooves to facilitate the How of a gas from the gas 
inlet to the second multiplicity of openings in the top surface 
of the polishing pad. Each of the multiplicity of recessed 
grooves is in ?uid communication With at least one of the 
second multiplicity of apertures in the polishing pad. The 
polishing pad may include at least tWo layers of pads formed 
of at least tWo different materials situated in the thickness 
direction of the pad. The chemical mechanical polishing 
apparatus may further include a conditioning arm incorpo 
rating a conditioning disc mounted thereon for conditioning 
the top surface of the polishing pad. 
The present invention is further directed to a method for 

chemical mechanical polishing a semi-conductor Wafer 
Which includes the steps of providing a platen/polishing pad 
assembly mounted on a rotatable shaft; mounting a Wafer in 
a Wafer holder With a surface to be polished eXposed; 
rotating the Wafer surface to be polished in contact With and 
against a top surface of the polishing pad; and dispensing a 
polishing slurry/oXidiZing gas mixture in betWeen the Wafer 
surface and the top surface of the polishing pad. 
The method for chemical mechanical polishing copper 

conductors on a semiconductor Wafer may further include 
the step of forming the polishing slurry/oXidiZing gas miX 
ture by injecting the oXidiZing gas into the polishing slurry. 
The method may further include the step of injecting the 
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oxidizing gas into a polishing slurry delivery conduit before 
the solution is dispensed from the delivery conduit. 

The method for chemical mechanical polishing copper 
conductors on a semiconductor Wafer may further include 
the steps of providing a ?rst multiplicity of apertures 
through the platen of the platen/polishing pad assembly, 
providing a second multiplicity of apertures through the 
polishing pad of the platen/polishing pad assembly, and 
?oWing an oxidiZing gas through the ?rst and the second 
multiplicity of apertures and mixing the oxidiZing gas With 
a polishing slurry solution. 

The method may further include a step of forming the 
polishing slurry/oxidiZing gas mixture by at least one oxi 
diZing gas selected from the group consisting of NO, N2O, 
O3 and O2 The method may further include the step of 
polishing a copper layer on the Wafer surface. 

BRIEF DESCRIPTION OF THE DRAWINGS 

These and other objects, features and advantages of the 
present invention Will become apparent from the folloWing 
detailed description and the appended draWings in Which: 

FIG. 1A is a cross-sectional vieW of a chemical mechani 
cal polishing apparatus. 

FIG. 1B is an enlarged, partial, cross-sectional vieW 
illustrating the interaction of a slurry solution With the Wafer 
surface and the polishing pad surface. 

FIG. 1C is a cross-sectional vieW of a conventional Wafer 
holder having improved hydraulic pressure feature. 

FIG. 2A is a plane vieW of a ?rst embodiment of the 
present invention ventilated platen. 

FIG. 2B is a cross-sectional vieW of the present invention 
ventilated platen of FIG. 2A. 

FIG. 3A is a plane vieW of a second embodiment of the 
present invention ventilated platen. 

FIG. 3B is a cross-sectional vieW of the present invention 
ventilated platen of FIG. 3A. 

FIG. 4 is a cross-sectional vieW of the present invention 
ventilated platen of FIG. 2A With a ventilated polishing pad 
mounted thereon. 

FIG. 5 is an illustration of a slurry delivery system 
incorporating an oxidiZing gas mixed therein. 

DETAILED DESCRIPTION OF THE 
PREFERRED AND ALTERNATE 

EMBODIMENTS 

The present invention discloses a ventilated platen/ 
polishing pad assembly for chemical mechanical polishing 
copper conductors on a semiconductor Wafer Which is 
constructed by a platen, and a polishing pad adhesively 
joined to the platen. The platen is generally of circular shape 
made of a rigid material and has a thickness, a top surface 
and a bottom surface. The platen is further provided With a 
multiplicity of apertures through the thickness of the platen 
to provide ?uid communication betWeen a gas inlet on the 
bottom surface of the platen and a multiplicity of openings 
in the top surface of the platen. The polishing pad is also 
provided With a multiplicity of apertures through the pad 
thickness for providing ?uid communication betWeen a 
multiplicity of openings in a top surface of the polishing pad 
and the multiplicity of openings in the top surface of the 
platen When the polishing pad is adhesively joined to the 
platen. 

The top surface of the platen may further be provided With 
a multiplicity of recessed grooves to facilitate the How of the 

10 

15 

25 

35 

45 

55 

65 

6 
gas from the gas inlet to the multiplicity of openings in the 
top surface of the polishing pad. Each of the multiplicity of 
recessed grooves is in ?uid communication With at least one 
of the multiplicity of apertures formed in the polishing pad. 
The invention further discloses a chemical mechanical 

polishing apparatus that is equipped With a ventilated platen/ 
polishing pad assembly such as that disclosed above, a Wafer 
holder for holding a Wafer, motor means for rotating the 
ventilated platen/polishing pad assembly and the Wafer 
holder; a dispensing means for dispensing a slurry solution; 
and an enclosure for enclosing the above components. 
The invention still further discloses a method for chemical 

mechanical polishing a semiconductor Wafer by the operat 
ing steps of ?rst providing a platen/polishing pad assembly 
that is mounted on a rotatable shaft; then mounting a Wafer 
in a Wafer holder With a surface to be polished exposed; 
rotating the Wafer surface to be polished in contact With and 
against the top surface of the polishing pad; and dispensing 
a polishing slurry/oxidiZing gas mixture in betWeen the 
Wafer surface and the top surface of the polishing pad. 

The step of dispensing a polishing slurry/oxidiZing gas 
mixture can be achieved by tWo alternate processes. In the 
?rst process, oxidiZing gas is ?oWn through apertures pro 
vided in the mounting plates and the polishing pad such that 
an oxidiZing gas can be fed through the apertures to mix With 
a slurry solution dispensed on top of the polishing pad. 
Alternatively, an oxidiZing gas can be ?oWn into a slurry 
delivery conduit such that a mixture of the slurry/oxidiZing 
gas can be accomplished before the mixture is dispensed 
onto the surface of the polishing pad for use in polishing 
copper conductors on a semiconductor Wafer. 

Various oxidiZing gas may be utiliZed in the present 
invention in forming the slurry/oxidiZing gas mixture. For 
instance, a feW of the suitable oxidiZing gases are NO, N2O, 
O3 and O2. 

In the recent development of semiconductor fabrication 
technologies, copper CMP is becoming more important for 
forming multi-level interconnects in a damascene structure. 
One of the challenges in forming copper damascene is the 
copper CMP process. In order to successfully perform 
copper CMP, an ef?cient mass transfer from the center of the 
Wafer to the edge of the Wafer is important for achieving 
polishing uniformity during the copper CMP process. The 
uniformity problem is more pronounced in large Wafers, 
such as in the 300 mm Wafers. While traditionally, the 
polishing uniformity problem is remedied by modi?cation 
made in a polishing head, such remedy is inadequate in the 
copper CMP process. The present invention special gas 
treatment method for improving copper CMP can thus be 
used to cure such problems. 

In the present invention method, a special gas treatment of 
the slurry solution dispensed betWeen a polishing pad and a 
rotating Wafer surface is carried out. Amixed phase of slurry 
and gas is used to facilitate the copper polishing process. In 
order to carry out the mixed phase method, a permeable 
polishing pad and mounting platen must be used. 

The present invention novel method not only improves 
the polishing uniformity of copper CMP process, it further 
improves the polishing pad ef?ciency and, as a result, reduce 
copper corrosion and erosion problems caused by the acidic 
or basic chemical components contained in the slurry solu 
tion. 
The present invention modi?ed platen and polishing head 

alloWs the slurry solution to How into the Wafer center by a 
slurry/ gas mixture. The special gas utiliZed, i.e., an oxidiZing 
gas forms a gas-liquid phase With the slurry solution during 
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copper CMP. In a preferred embodiment, oxidizing gases are 
mixed together With the slurry solution to protect copper 
from corrosion and erosion. 

Referring noW to FIG. 4B Wherein a ?rst preferred 
embodiment of the present invention ventilated platen is 
shoWn in a plane vieW and in a cross-sectional vieW. In the 
plane vieW of the ventilated platen 30, a multiplicity of 
apertures 32 each having a diameter betWeen about 0.1 mm 
and about 5 mm is provided through the thickness of the 
platen 30. The Word “about” used in this Writing indicates a 
range of values that is 110% of the average value given. The 
layout or pattern of the apertures 32 can be suitably selected 
corresponding to the positions of the apertures provided in 
a polishing pad, such as polishing pad 50 shoWn in FIG. 4. 
A multiplicity of apertures 52 is provided in the polishing 
pad 50 corresponding to the positions of the multiplicity of 
apertures 32 provided in the ventilated platen 30. In the 
con?guration shoWn in FIG. 4, the ventilated platen/ 
polishing pad assembly 60 is further provided With a rotat 
able shaft 62 and a gas inlet 64 surrounding the shaft for 
feeding a gas into the multiplicity of apertures 32 in the 
ventilated platen 30. It should be noted that FIG. 4 illustrates 
one possible con?guration of the gas inlet 64 any other 
con?guration of the gas inlet 64 for feeding a gas into the 
multiplicity of apertures 32 can equally be utiliZed. 
A second preferred embodiment ventilated platen is 

shoWn in FIGS. 3A and 3B in a plane vieW and in a 
cross-sectional vieW, respectively. The ventilated platen 40 
has a top surface 44 into Which a plurality of recessed 
grooves 46 is formed. The Width and the depth of the 
plurality of recessed grooves 46 may be selected in a range 
betWeen about 1 mm and about 5 mm. Inside the plurality of 
recessed grooves 46 is further provided a plurality of aper 
tures 42 through the thickness of the platen 40. The plurality 
of recessed grooves 46 further improves and facilitates the 
How of a gas into the multiplicity of apertures 52 provided 
in the polishing pad 50 (shoWn in FIG. 4). The siZe of the 
multiplicity of apertures may be betWeen about 0.1 mm and 
about 5 mm in diameter. 

It should that the embodiments shoWn in FIGS. 2A, 2B, 
3A and 3B are provided for illustration only. The present 
invention novel method can be practiced by any other 
suitable combinations or con?gurations of apertures and 
grooves in any other shape or form. 
A suitable oXidiZing gas utiliZed in miXing With a polish 

ing slurry solution may be selected from the group consist 
ing of NO, N20, O3 and 02. The oXidiZing gas, or at least 
one of the oXidiZing gas When miXed With the slurry solution 
facilitates the oxidation of copper in forming a cuprous 
oXide layer on top of a bare conductor. The cuprous oXide 
layer thus prevents the bare copper from being corroded or 
eroded by the acidic or basic chemical components con 
tained in the slurry solution. 

In still another preferred embodiment of the present 
invention, instead of utiliZing a ventilated platen/polishing 
pad assembly as shoWn in FIG. 4A, a How of an oXidiZing 
gas can be directly injected, or ?oWn into a slurry delivery 
conduit. This is shoWn in FIG. 5. 

FIG. 5 illustrates a slurry delivery system 70 that is 
frequently utiliZed in a chemical mechanical polishing sys 
tem. The slurry delivery system 70 is constructed by a series 
of conduits 72, 74 and 76, a series of How controlled valves 
78, 80 and 82 Which are either tWo Way or three Way valves, 
a series of solenoid valves 84, 86 and 88 each for controlling 
one of the corresponding ?oW control valves 78, 80 and 82, 
respectively. A controller/data acquistor 90 is used for 
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receiving a control signal from the CMP apparatus (not 
shoWn) and outputting signals to the solenoid valves 84, 86 
and 88 and pump 92. An oXidiZing gas is fed through conduit 
94 controlled by a How control valve 96 into the conduit 76 
such that at least one oXidiZing gas can be miXed With the 
slurry solution in the delivery conduit 76 for feeding to a 
slurry dispenser (not shoWn). By utiliZing the third preferred 
embodiment shoWn in FIG. 5, the use of a ventilated 
platen/polishing pad assembly may not be necessary. The 
method shoWn in FIG. 5 is therefore an alternate method that 
can be carried out at loWer cost. 

The present invention novel apparatus of a ventilated 
platen/polishing pad assembly for chemical mechanical pol 
ishing copper conductors on a semiconductor Wafer and a 
method for conducting a chemical mechanical polishing 
process on copper conductors on a semiconductor Wafer 
Without corrosion or erosion problem have therefore been 
amply described in the above description and in the 
appended draWings of FIGS. 2A—5. 
While the present invention has been described in an 

illustrative manner, it should be understood that the termi 
nology used is intended to be in a nature of Words of 
description rather than of limitation. 

Furthermore, While the present invention has been 
described in terms of three preferred embodiments, it is to be 
appreciated that those skilled in the art Will readily apply 
these teachings to other possible variations of the inventions. 
The three preferred embodiments of the invention in 

Which an eXclusive property or privilege is claimed are 
de?ned as folloWs. 
What is claimed is: 
1. A ventilated platen/polishing pad assembly for chemi 

cal mechanical polishing comprising: 
a platen of circular shape made of a rigid material having 

a ?rst thickness, a top surface and a bottom surface; 
a ?rst multiplicity of apertures through said ?rst thickness 

of said platen providing ?uid communication betWeen 
a gas inlet provided on said bottom surface and a ?rst 
multiplicity of openings provided in said top surface of 
the platen; and 

a polishing pad having a second multiplicity of apertures 
therethrough for providing ?uid communication 
betWeen a second multiplicity of openings in a top 
surface of said polishing pad and said ?rst multiplicity 
of openings in said top surface of the platen When said 
polishing pad is assembled to said top surface of the 
platen, Wherein said top surface of the platen further 
comprises a multiplicity of recessed grooves to facili 
tate the How of a gas from said gas inlet to said second 
multiplicity of openings in said top surface of the 
polishing pad. 

2. A ventilated platen/polishing pad assembly for chemi 
cal mechanical polishing according to claim 1, Wherein each 
of said multiplicity of recessed grooves is in ?uid commu 
nication With at least one of said second multiplicity of 
apertures in said polishing pad. 

3. A ventilated platen/polishing pad assembly for chemi 
cal mechanical polishing according to claim 1, Wherein said 
polishing pad further comprises at least tWo layers of pads 
formed of at least tWo different materials situated in the 
thickness direction of the pad. 

4. A ventilated platen/polishing pad assembly for chemi 
cal mechanical polishing according to claim 3, Wherein at 
least tWo different materials have different hardness. 

5. A ventilated platen/polishing pad assembly for chemi 
cal mechanical polishing according to claim 3, Wherein said 
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at least tWo layers of pads comprises a bottom layer for 
bonding to said platen having a ?rst hardness and a top layer 
exposed having a second hardness, said second hardness 
being smaller than said ?rst hardness. 

6. A ventilated platen/polishing pad assembly for chemi 
cal mechanical polishing according to claim 1, Wherein said 
polishing pad being assembled to said platen by adhesive 
means. 

7. A ventilated platen/polishing pad assembly for chemi 
cal mechanical polishing according to claim 1, Wherein said 
polishing pad being assembled to said platen by a pressure 
sensitive adhesive. 

8. A chemical mechanical polishing apparatus compris 
ing: 

a ventilated platen/polishing pad assembly mounted on a 
rotatable shaft, said assembly comprises: 
a platen of circular shape made of a rigid material 

having a ?rst thickness, a top surface and a bottom 
surface; 

a ?rst multiplicity of apertures through said ?rst thick 
ness providing ?uid communication betWeen a gas 
inlet provided on said bottom surface and a ?rst 
multiplicity of openings provided in said top surface 
of the platen; 

a polishing pad having a second multiplicity of aper 
tures therethrough for providing ?uid communica 
tion betWeen a second multiplicity of openings in a 
top surface of said polishing pad and said ?rst 
multiplicity of openings in said top surface of the 
platen When said polishing pad is assembled to said 
top surface of the platen, Wherein said top surface of 
the platen further comprises a multiplicity of 
recessed grooves to facilitate the ?ow of a gas from 
said gas inlet to said second multiplicity of openings 
in said top surface of the polishing pad; 

a Wafer holder for holding a Wafer and contacting an 
active surface of the Wafer With said top surface of 
the polishing pad; 

motor means for rotating said ventilated platen/ 
polishing pad assembly and said Wafer holder in 
opposite directions; 

a dispenser means for dispensing a slurry solution onto 
said top surface of the polishing pad; and 

an enclosure for enclosing said ventilated platen/ 
polishing pad assembly, said Wafer holder, said 
motor means and said dispenser means. 

9. A chemical ventilated platen/polishing pad assembly 
for chemical mechanical polishing according to claim 8, 
Wherein each of said multiplicity of recessed grooves is in 
?uid communication With at least one of said second mul 
tiplicity of apertures in said polishing pad. 

10. Aventilated platen/polishing pad assembly for chemi 
cal mechanical polishing according to claim 8, Wherein said 
polishing pad further comprises at least tWo layers of pads 
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formed of at least tWo different materials situated in the 
thickness direction of the pad. 

11. A chemical ventilated platen/polishing pad assembly 
for chemical mechanical polishing according to claim 8, 
further comprising a conditioning arm incorporating a con 
ditioning disc mounted thereon for conditioning said top 
surface of the polishing pad. 

12. A method for chemical mechanical polishing a semi 
conductor Wafer comprising the steps of: 

providing a platen/polishing pad assembly mounted on a 
rotatable shaft; 

mounting a Wafer in a Wafer holder With a surface to be 
polished exposed; 

rotating said Wafer surface to be polished in contact With 
and against a top surface of said polishing pad; and 

dispensing a polishing slurry/oxidiZing gas mixture 
betWeen said Wafer surface and said top surface of the 
polishing pad. 

13. A method for chemical mechanical polishing a semi 
conductor Wafer according to claim 12 further comprising 
the step of forming said polishing slurry/oxidiZing gas 
mixture by injecting said oxidiZing gas into said polishing 
slurry. 

14. A method for chemical mechanical polishing a semi 
conductor Wafer according to claim 13 further comprising 
the step of injecting said oxidiZing gas into a polishing slurry 
delivery conduit before said solution is dispensed from said 
delivery conduit. 

15. A method for chemical mechanical polishing a semi 
conductor Wafer according to claim 13 further comprising 
the steps of: 

providing a ?rst multiplicity of apertures through said 
platen of said platen/polishing pad assembly, 

providing a second multiplicity of apertures through said 
polishing pad of said platen/polishing pad assembly, 
and 

?oWing an oxidiZing gas through said ?rst and said 
second multiplicity of apertures and mixing said oxi 
diZing gas With a polishing slurry solution. 

16. A method for chemical mechanical polishing a semi 
conductor Wafer according to claim 15 further comprising 
the step of selecting said oxidiZing gas from the group 
consisting of NO, N20, O3 and O2. 

17. A method for chemical mechanical polishing a semi 
conductor Wafer according to claim 12 further comprising 
the step of forming said polishing slurry/oxidiZing gas 
mixture by at least one oxidiZing gas selected from the group 
consisting of NO, N20, O3 and O2. 

18. A method for chemical mechanical polishing a semi 
conductor Wafer according to claim 12 further comprising 
the step of polishing a copper layer on said Wafer surface. 

* * * * * 


